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Studies Related to Wilderness-

The Wilderness Act (Public Law 88-577, September 3, 1964) and related
acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey
certain areas on Federal 1lands to determine their mineral resource
potential. Results must be made available to the public énd be submitted to
the President and the Congress. This report presents the data from a gravity
survey of the Glacier Peak Wilderness and vicinity in the Mt. Baker-Snoqualmie
and Wenatchee National Forest, Washington. The Glacier Peak Roadless Area D-l
was classified as a further planning area during the Second Roadless Area

Review and Evaluation (RARE II) by the U.S. Forest Service, January 1979.
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Introduction

This report presents part of the work undertaken by the U.S. Geological
Survey to evaluate the mineral-resource potential of the Glacier Peak
Wilderness area. During the summer field seasons of 1979-1982, 436 gravity
stations were established in the Glacier Peak Wilderness Area and vicinity,
Chelan, Skagit, and Snohomish Counties, Washington. The Glacier Peak
Wilderness 1is located in the Northern Cascades, Washington, and covers
approximately 464,740 acres (fig. 1). This report presents the principal
facts for these data and includes a complete Bouguer gravity anomaly map

(plate 1).

Data Collection

Gravity observations were made using five gravity meters. Three of the
meters were laCoste Romberg gravity meters G-24, G-113, and G-328. The other
two meters were Worden gravity meters W-90 and W-147. The gravity statioms
were referenced to the U.S. Department of Defense (DOD) base at Wenatchee,
Washington, which is part of the International Gravity Standardization Net
(IGSN-71). A value of 980697.05 mgals was used for the base at Wenatchee for
gravity data compiled and presented in this report. Secondary bases
established in the study area were tied to the DOD base in Wenatchee. Gravity
loops were started and closed daily by making repeat observations at one or
more of the primary or secondary bases. Access was by helicopter and ground
traverses into the roadless areas and by vehicle along highways and secondary

roads outside of the wilderness area.,



Elevation Control

The survey area is bound by lat. 47°945°-48°30° N and long. 120°30’-
121940’ W. The station elevations were obtained from benchmarks, spot
elevations, or section corners on 1:62,500-scale USGS topographic maps and on
preliminary 1:24,000-scale USGS topographic maps. The uncertainty for
elevations based on benchmarks is assumed to be 0.15 m; for spot elevationms
and section corners with map elevations, the uncertainty is assumed to be one-
third of the contour interval. Maps at a scale of 1:62,500 having a contour
interval of 40 ft (12.2 m) have an uncertainty of about 13.3 ft (4 m). At a
density of 2.67 g/cm3 the elevation uncertainties translate to maximum

uncertainties in Bouguer values of 0.8 mgal.

Data Reduction

Computer programs existing on the USGS Honeywell Multics computer system
were used to obtain principal facts, terrain-corrected gravity values, and
anomaly contour maps for this survey. Station coordinates were determined
using program '"digit" (R. Sweeney, unpub. program, 1979). Program ''gravity
red" (D. A. Dansereau and R. R. Wahl, unpub. program, 1968) calculated earth
tides and corrected for linear meter drift to give observed gravity values
using the 1967 geodetic reference system (IUGG, 1967) and the 1971 Potsdam
gravity value (Morelli, 1971).

Hand terrain corrections were calculated from each station out to a
radius of 2.615 km (Hammer zones A through H) using the method of Hammer
(1939). Complete terrain corrections were then computed using program
"Bouguer" (R. H. Godson, unpub. program, 1978) correcting for the terrain from
2.615 km to a radius of 166.7 km from each station, using the method of Plouff

(1977). These computed terrain corrections are based on mean elevation data
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digitized on a 30-second grid for corrections from 2.615 to 5 km; l-minute
terrain data for corrections from 5 to 21 km; and 3-minute terrain data for
corrections from 21 to 166.7 km. An assumed density of 2.67 gm/cm3 was used
to calculate terrain corrections. Program '"bouguer" also calculated earth
curvature corrections and complete (terrain-corrected) Bouguer anomaly
values. For brevity, we refer to "Bouguer anomaly" instead of "complete
Bouguer anomaly" to refer to these values.

A grid based on the Bouguer anomaly values was formed with 2 km spacing
between grid points using program "minc" (Webring, 1981). '"Minc" forms a
surface of minimum curvature (Briggs, 1974) through existing data points.
Computer plotted contour maps of the gridded data were produced using program
"contour" (Godson, 1982), which uses a linear interpolation technique for
positioning contours, with optional contour smoothing with splines wunder
tension. The contour maps produced for this report make use of the smoothing
option with a spline factor sigma = 5. A search radius of 5 km was also used

to trim the grid to eliminate areas with no data.

Principal Facts
The principal facts of the data within the present survey area are
tabulated in Appendix B. The data are shown as a contoured Bouguer gravity

anomaly map in plate 1.
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Figure 1.

Index map showing the location of the Glacier Peak Wilderness.
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GRAVYITY BASE STATION

ATITUCK STATION OESIGNATION
479 251N () |
oONGITUCE WENATCHEE
© 120° 18'w (1)
TEVATION ) COUNTRY/STATE
‘ 221.5 wetens ()| USA/Washington
REFTRENCE CODE NUMBERS . ACOPTED GRAVITY VALUE
ACTC 2105-1
IGB 18770R é= 980 697.05 ““’
ESTIMATED ACCURACY OATE
ols MONTH/YEAR
f 0.1 ©€ 1971 .

CSCRIPTION ANO/OR SKETCH

The station is located in.Wenatchee, at the county courthouse. Approaching
the entrance, the site is on the lowest block to the right of the steps.

It is marked with a USC&GS bronze disk. (1)
WASNINGTON ST
3 <l \’ |
2 — » UN¥
g = |
CMEAN
G)
EFERENCE SOURCE
(1) 02615
_ R
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U.S. GEOLOGICAL SURVEY
GRAVITY EASE STATIOHN

TATE/COUNTRY STATION DESIGHATION 0BSERVED GRAVITY
Washington Base 02 980 646.97 mgals
CAREST TOWN LONGITUDE LATITUDE
Telma 120 42'51" 47 4’9'05“
EVATION TOPOGRAPHIC MAP(S)
1922" Plain 1:24,000
\TE 0BSERVER METER REFERENCE STATION REFERENCE VALUE
'SCR1PTLI0N/SKEICH

The station is located in the SE 1/4 of section 21 T.27M.,R17E.
It is located at the SE end of the Lake Wanatchee State Emergency
Airstrip on the south side of the base of the windsock.
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U.S. GEOLOGICAL SURVEY
GRAVITY BASE STATIOM

ATE/COUNTRY STATION DESIGHATION OBSERVED GRAVITY
Washington base 05 980 773.30 mgals
AREST TOWN LONGITUDBE LATITUDE
Darrington 121 35'43" ' 48 16'24"
EVATION TOPOGRAPHIC MAP(S)
514' Darrington 1:24,900'
TE | OBSERVER {ETER REFERENCE STATIONM REFERENCE VALUE
SCRIPTLON/SKEICH

The gravity base station base05 is located .9 miles north of the
ranger station in Darrington Washington, along the highway commecting
Darrington and Rockport. The station is marked by a brass disk in a
concrete post. (Benchmark elev. 517' stamped "B 381 1958")
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Appendix B:
planation of headings
entification |

proj
sta id
cation

latitude
longitude

ele
st
avity
observed
theoretical
rections

terrain

Bouguer
curv
specia;'
omalies
free-air

complete-Bouguer

spec fields

Principal Facts of Gravity Data

Project name.

Gravity station idenfification number.

North latitude in degrees, minutes,
and hundredths of minutes.
West longitude in degrees, minutes,
and hundredths of minutes.
Station elevation in feet.

State where station is located.

Observed gravity in milligals.

Theoretical gravity in milligals.

Terrain correction out to 166.7km in
milligals.

Elevation correction in milligals.
Curvature correction in milligals.

Not used.

Free-air anomaly in milligals.
Complete Bouguer anomaly in milligals
for designated densities.

Not used.
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